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We, The Wavis Engineering Develop- 
iffiNT Co. Limited, of Highlands Road, 
Shirley, in the County of Warwick, a Com- 
pany incorporated under the Laws of the 
United Kingdom of Great Britain and 
Northern Ireland, do hereby declare the in- 
vention, for which we pray that a patent may 
be granted to us, and the method by which 
It is to be performed, to be particularly des- 
cribed in and by the following statement: — 

This invention has reference to machine 
tools and is concerned particularly with ma- 
chine tools of the kind known as "screw feed 
unit heads" and which are employed for 
drilling, reaming, spot facing, tapping, bor- 
ing, milling and like operations. 

The present invention has for its object to 
provide a machine tool of the kind afore- 
said which is simple in construction and in 
its manner of operation and which requires 
a minimum of maintenance. 

Accordingly the invention consists of a 
machine tool of the kind hereinbefore re- 
ferred to in which a spindle for driving the 
tool and a feed nut which co-operates with 
a lead screw for occasioning the feeding of 
the tool are each adapted to be driven by 
a separate electric motor and in which the 
rotor shafts of the two electric motors are 
coupled and in which provision is made for 
driving the said driving spindle and feed nut 
at differential speeds. 

The invention also resides in a machine 
tool of the kind hereinbefore referred to and 
as aforesaid in which the manner of coup- 
ling the rotor shafts of the two electric 
motors is such that during the driving of the 
tool the surplus power available in tiie motor 
for driving the feed nut may be employed to 
assist in driving the tool. 



The iavention further resides in machine 
tools constructed, arranged and adapted for 
use substantially as will be described ' erein- 
after. 

An embodiment of the invention will now 
be described with particular reference to the 
accompanying drawings in which: — 

Figure 1 is a side elevation of a screw 
feed umt head constructed in accordance 
with the invention; 

Figure 2 is a longitudiual vertical section 
on substantially the centre line of the unit 
head illustrated in Figure 1; 

Figure 3 is a fragmentary view in trans- 
verse section the section being taken on 
me plane mdicated by the line 3—3 in Figure 
2 looking in the direction of the arrow of 
the said line; and 

Figure 4 is a fragmentary view in trans- 
verse section and on an enlarged scale the 
section bemg taken on the plane indicated 
by the bne 4—4 in Figure 2 lookmg m the 
direction of the arrow to the said Ime. 

In the drawings like numerals of reference 
mdicate similar parts in the several views 
^cqrdmg to the fllustrated embodiment 
of the invention the screw feed unit head in- 
corporates a base 10 upon an intermediate 
portion of which is tumably mounted in a 
manner to be described heremafter the rear 
part 121 of a two part driving spindle de- 
genericaUy by the reference numeral 
12. The front end of the said rear part 121 
is pinned to the rear end of the forepart 122 
of the driving spindle 12. 

The forepart 122 of the driving spindle 
12 IS tumably mounted in ball bearings 131 
carried by a sleeve 13 which is longitudinally 
displaceable within a bore in the forepart 
of the base 10 said forepart 122 of the driv- 
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ing spindle 12 being adapted to have a tool 
(not shown) mounted on the projecting end 
thereof in known manner. 

The sleeve 13 has bolted thereto a casmg 
5 14 which is axially displaceable with 
sleeve 13 and with the forepart 122 of the 
drivmg spindle 12 as the tool is fed. for- 
ward in a manner to be described herem- 
after. , ^ . . . 

10 The rear part 121 of the drivmg spmdle 
12 is splined as at 123 and is axially shd- 
able through the medium of said splmes 
within complementary slots formed in the 
wall of a central bore formed in sleeve 15 
16- which is turnably mounted in ball bearmgs 
151 said ball bearings 151 serving as a sup- 
' port for the front portion of the rear part 
121 of the drivmg spindle 12. 
Keyed to the sleeve 15 is a puUey 17 which 
20 is adapted to be driven through the medium 
of an endless belt 18 from a driving puUey 
191 fixed on the projecting end of the hori- 
zontally disposed rotor shaft 192 of an elec- 
tric motor 19 hereinafter termed the spmdle 
25 electric motor 19. . . . i 

The belt 18 co-operates with a jockey 
pulley 181 havmg eccentric adjustment 
means see Figure 3 for maintammg the ten- 
sioning of the driving belt 18. 
Qrt Concentrically mounted around but spacea 
from the rear end portion of the rear part 
121 of fhe-driving spindle 12 is a sleeve 20 
having a rearwardly projecting portion which 
is TOtatabiy mounted in baU bearmgs -iOl 
supported from the base 10. , ' • 

Keyed to the forepart of the sleeve 20 is 
a sear wheel 21 which meshes with an inter- 
mediate gear wheel 22 to which is fixed a 
complementary gear wheel 23 ^e teeth ot 
which mesh with the teeth of a driving gear 
wheel 241 mounted on the honzontaUy dis- 
posed rotor shaft 242 of a second electric 
motor 24 heremafter termed the feed motor 

^The rotor shaft 242 of the feed motor 24 
is coaxial with the rotor shaft 192 of the 
spindle driving motor 19 and the said two 
rotor shafts 242 and 192 are coupled through 
a clutch 25 conveniently a ^^^snetic clutc^ 
so that the two motors 19 and 24 must 
always be in synchrony. 

Bolted to the rear portion of the sleeve 20 
is a feed nut 26 the screw thread of which 
meshes with the screw thread of a lead 
screw 27 arranged coaxially wifli the driv- 
ins spindle 12 and associated in dnvmg re- 
lationship therewith by means of a Pjn 271 
and slot 272 said pm and slot method ot 
connection being itself known. 

The lead screw 27 is screw-threaded in 
an opposite hand to the direction of rota- 
tion required to be imparted to the dny- 
ing spindle 12. Thus if the driving spmdle 
12 is to be rotated in an anti-clockwise 
65 direction when viewed from the front the 
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lead screw 27 is given a left-hand thread. 

Fixed to the forepart 122 of the dnvmg 
spindle 12 and projecting laterally there- 
from is a pin 28 which carries a dependmg 
arm 29 to the lower end of which is bolted 
the forward end of a horizontally arranged 
rod 30 which is axially slidable within bear- 
ings supported by the base 10. 

Adjustably mounted on the said rod 30 are 
three trip members 310, 311 and 312 respec- 
tively which co-operate with the noses of 
plungers 320, 321, 322 see Figures 2 and 4 
for tripping micro switches 33 of known 
construction two of which are seen in Figure 
4 for controlling the electric circuits incor- 
porating the spindle motor 19 and the feed 
motor 24. 

The master electric circuit is under the 
control of a push-button remote controlled 
imit of known construction. 

The driving ratio between the spindle 
motor 19 and the sleeve 15 and hence of the 
driving spindle 12 and the driving ratio be- 
tween the feed motor 24 and the feed nut 
26 are arranged to be sUghtly different so 
that the feed nut 26 will be driven at a 
slightly faster rate than the driving spindle 
12. 

The whole unit is enclosed within a de- 
tachable casing 34. , ^ ^ ^ 

The screw feed head unit hereinbefore 
described is adapted for operation as fol- 
lows • " 

Assuming a drilling operation is to be 
performed the drill is attached to the for- 
ward end of the forepart 122 of the driving 
spindle 12 in the conventional manner 
whereupon the push-button control is actu- 
ated to occasion the completion of the cir- 
cuit through the feed motor 24 whereby the 
feed nut 26 is rotated and thereby m co- 
operation with the lead screw 27 caused to 
effect a rapid approach of the drill to the 
work. When the drill comes into close 
proximity to the work the trip member 310 
associated with the rod 30 which is movable 
with the driving spindle 12 coacts with the 
plunger 320 associated with contact making 
means of the relevant microswitch 33 to 
complete the electric circuit through the 
spindle motor 19 whereby the said motor 
19 comes into operation to effect rotation of 
the driving spindle 21 and hence of the drill 
and since the feed nut 26 rotates faster than 
the spindle motor 19 the feed nut 26 con- 
tinues to feed the drill forwardly at a pre- 
determined speed. 

When drilling has been completed the 
second trip member 311 coacts with the 
associated contact making means of the rele- 
vant micro-switch 33 to effect the stoppage 
of the feed motor 24 whilst leaving the 
spindle motor 19 in operation so that the 
driving spindle 12 and the lead screw 27 
continue to rotate. Hence since the lead 
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screw 27 is of opposite hand to the direction 
of drive imparted to the driving spindle 12 
the co-operation between the lead screw 27 
and the now stationary feed nut 26 occa- 
5 sions a rapid "return" of the driving spindle 

When the driving spindle 12 has heen re- 
turned to the full return position the third 
trip member 312 occasions through the 

10 appropriate micro-switch 33 the cutting out 
of the spindle motor 19 whereupon the unit 
is ready for a repeat of the cycle. 

It will be appreciated that since the feed 
screw 26 does not require so much power as 

15 the spindle 12 the clutch 25 couplmg the 
two motors 19, 24 when both motors 19, 24 
are in operation permits the surplus power 
not required by the feed screw 26 to be 
transmitted to the spindle motor 19 thereby 

20 providing supplementary power for the ma- 
chining operation. 

If desired instead of employing belt drive 
for the driving spindle 12 the drive may be 
transmitted from the spindle motor 19 to 

25 the driving spindle 12 through toothed gear- 
ing and likewise the drive from the feed 
motor 24 to the sleeve 20 may be through 
the medium of a belt drive* 

Further it will be appreciated that either 

30 with driving belt drive or with, toothed gear- 
ing provision may be made for varying the 
driving ratio as may be required. 

Moreover it will be appreciated that al- 
though the invention has been described as 

35 applied to a screw feed unit head for drill- 
ing such units may be employed for reaming, 
spot-facing, tapping, boring, milling and the 
like operations. 

In addition it will be appreciated that a 

40 screw feed unit head constructed as here- 
^ inbef ore described is compact, simple in 
construction and in its manner of operation 
and reliable in use since there are few com- 
ponents or parts which may give rise to 

45 failure and the switching arrangements make 
use of components of proved reliability. 
WHAT WE CLAIM IS: — 
1. A machme tool of the kind herein- 
before referred to in which a spindle for 

50 driving the tool and a feed nut which co- 
operates with a lead screw for occasioning 
the feeding of the tool are each adapted to 
be driven by a separate electric motor and 
in which the rotor shafts of the two electric 

55 motors are coupled and in which provision 
is made for driving the said driving spindle 
and feed nut at differential speeds. 



2. A machine tool as claimed in Claim 1 

in which the manner of coupling the rotor 

shafts of the two electric motors is such that 60 
during the driving of the tool the surplus 
power available in the motor for driving 
the feed nut may be employed to assist in 
driving the tool. 

3. A machine tool as claimed in Claim 65 
1 or Claim 2 in which the respective driv- 
ing ratios are such that the feed nut is 
adapted to be rotated at a faster rate than 

the driving spindle. 

4. A machine tool as claimed in any one 70 
of the preceding claims in which there is 
traversible with the driving spindle a mem- 
ber having trip members adjustably mounted 
thereon and in which the said trip members 
co-operate with micro-switches for succes- 76 
sively occasioning the bringing into opera- 
tion the electric motor for driving the driv- 
ing spindle, the cutting out of the motor for 
driving the feed screw when work has been 
completed and for cutting out the electric 80 
motor for driving the driving spindle when 

the spindle has been withdrawn to its initial 
position after completion of the work. 

5. A machine tool as claimed in any one 

of the preceding claims in which the drives ^6 
from the electric motors to the spindle and 
feed screw may be ejffected through the 
medium of belt drive or through the medixun 
of toothed gearing or through the medium 
of combinations of belt drive and toothed 90 
gearing. 

6. A machine tool as claimed in any one 
of the preceding claims in which provision 
is made for varying the driving ratios as 
may be required. 95 

7. A machine tool as claimed in any of 
the preceding clauns in which the rotor 
shafts of the two electric motors are 
arranged coaxially and coupled by means 

of a clutch. 100 

8. A machine tool as claimed in Claim 
7 in which the clutch is a magnetic clutch. 

9. A screw feed unit head constructed 
arranged and adapted for use substantially 

as described herem and illustrated in the 105 
accompanying drawings. 

C. L. WILSON, A.M.I.MECH.E., 

Phoenix Chambers, 
Chartered Patent Agents. 
84 Colmore Row, 
Birmingham 3, 

Agent for Applicants. 



Abmgdoxi : Printed for ?fer Majesty's Stationeiy Office, hy Burgess & Son (Abingdoa), Ltd.- 
Published at The Patent Office, 26 Southampton Buildings. I^ndon7w.C.2, 
from which copies m&y be obtained. 



-1964, 



BNSDCCID: -cGB 96656SA_I_> 




BNSDOCID: <GB. 



.966565A_L> 




BNSDOCID: <GB 96e56SA_L> 




BNSDOCID: <GB 9e656SA__l_> 



966565 COMPLETE SPECIFICATION 

2 SHEETS ^*'J^ drawing is a reproduction of 
the Original on a reduced scale 

Sheet 2 




t 

THIS ¥Pm eUNK (USFTO) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BI^ACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



•H?^ PAGE BLANK (MSPTO) 



